Introduction
Consider the system of 2-D Burgers' equations: Burgers equation appears as a mathematical model of the many physical events, such as gas dynamic, turbulence and shock wave theory [1] [2] [3] . Burgers model of turbulence is a very important fluid dynamic model and the study of this model and the theory of shock waves has been considered by many authors both for conceptual understanding of a class of physical
Alternating direction implicit method
In general, ADI method approximate the solution of an initial-boundary value problem with a series of simpler problems [22] . The method is described in a comprehensive manner in Duffy [22] , Chung [23] and Davis [24] ' s books. In ADI method, problem is solved at two time legs: at the first leg approximation is implicit in x-direction and explicit in y-direction while at the second leg approximation is explicit in x-direction and implicit in y-direction [22] . The new approach moves from the time level n to 1/2 + n and then to time level 1 + n [22] . We indicate the discrete approximation of ( , , ) u x y t and ( , , ) v x y t at the grid point ( , , ) h h the grid sizes in x-and y-direction, respectively, and k represents the increment in time.
An aternating direction implicit approximation to the eq. (1) is given:
For simplicity, we let = =
x y h h h hence ADI approximation to the eq. (1) is in the following form: 
x y h h h hence ADI approximation to the eq. (2) is in the following form: 
where 2 1 2 /4 and /2 Re = = r k h r k h .
Model problems and numerical results
In order to illustrate the accuracy and efficiency of the present method two model problems are investigated. Problem 1. We consider the system of 2-D Burgers eqs. (1)- (2) with exact solutions:
Re/ 32
that can be generated by using the Hopf-Cole transformation [5] . The initial and boundary conditions are taken from the exact solutions and the computational domain is {( , ) : 0
In all numerical computations, we used the mesh width =0.05 = =
x y h h h and Re 100 = . Tables 1 and 2 compare the numerical solutions obtained by present method with exact solutions and numerical solutions of existing methods [10, 16, [18] [19] [20] for 0.0001
. Tables 3 and 4 show the comparison of numerical solutions obtained by present method with exact solutions and numerical solutions obtained by existing methods [10, 16, [18] [19] [20] for 0.0001
. It can be seen from the tables that the numerical solutions obtained by present method are better than the numerical solutions given by Bahadır [10] and also the results are compatible with the other studies [16, [18] [19] [20] in the literature. Problem 2. We consider the system of eqs. (1) and (2) 
and boundary conditions: 
Stability analysis
We use the von-Neumann stability analysis to prove unconditional stability of schemes (7)- (8) and (11) 
If we write the ADI scheme for this linearized equation, newly approximations are taken: 
The growth factor from n to 1 + n must be less than 1 in absolute value for unconditionally stability. . Hence schemes (7) and (8) are unconditionally stable. Similarly we can prove the unconditional stability of the numerical schemes (11) and (12) .
Conclusion
Alternating direction implicit method is presented for numerical solutions of the system of 2-D Burgers equations. Two test problems are used to illustrate the accuracy of the present method. Comparisons are made with the existing methods in the literature. The method is analyzed by von-Neumann stability analysis method and it is displayed that the method is unconditionally stable. The obtained results show that the alternating direction implicit method is a successful method to solve the system of 2-D Burgers equations.
